esp$cenet document view 



Page 1 of 1 



Internal combustion engine having two intake valves per cylinder. 
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Abstract of EP0262769 

The invention relates to an internal combustion engine having two intake ports per cylinder, poppet valves 
in the two intake ports, cams for activating the poppet valves and means for phase shifting the activation 
of one of the valves relative to the other. The engine is operated so that at high air flow conditions the 
; intake valves open together whereas under progressively lower air flow conditions one valve is retarded 
Droaressivelv to open later in the cycle, the degree of phase shift permitting the valve to remain open for 
sufficient time after the induction stroke to degrade the volumetric efficiency by allowing partial expulsion 
of the charge from the cylinder, thereby permitting regulation of the power output of the engine 
independently of any throttling in the air intake manifold. 
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Internal combustion engine having two intake valves per cylinder. 




It has p'revipusty ; been proposed.tp provide two intake ports jSer xylite improve the volumetno. . - 
efficiency. ^improvement in efficiency is the.resul of better breathing. resu!bng^orn.iarger:CMrta«n 
~~Z£i »k«i a »/vcaw uah/» nnnninn rrn«w Rpntinns .and'iTiGre raDid"rates;of:enanae«in?tne;Curtain5areasf 




signincantiy.increabeu iuei ewiuinj u.kjc. iu« wn«. w ..- ~, , r ..^ .™._- 

major cause of energy loss at low load. V ' ' ■ ■•• . 

it hoe f,?rti&r K«^n nrohdsed that in ah enaihe having two intakesports per cylinder, one intake port may be 



density) conditions, 10 maximise ine.air riow uhuci suuioumuiuuho. v,..^. .~.„^, ~„ .^^..^...^..v, 
asunder partial load and/or low speed, the latter port' is cut off, in some way to^givense to;increased air 
speed and turbulence in the charge taken in through the other port so as to improve combustion efficiency 

Previous proposals for cutting off one of the ports relied either on the use of a secondary valve such as a 
butteifly: valve 

valve permanently shut at partial load and/or low speed, Both these methods of control involve an on/off 
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cothbified-valve openin'g.area when the valves a^p^^filfted., * 

Under full toad conditions, thereis no phase difference between the valves and this yields a.higher. , 
openinf alaaCTaximise the intake charge The valves are both dosed shorty afJe|^otton^ead centre 
(BDC) to trap the full charge allowing no back flow. Because the full line graph is the result of the - 
summation of th^ two coincident dotted line graphs; its: slqpeis -gn^.^^^^^^^m^/A 
and V2 Hf ; only one valve were used to;achieyeltli^ . 
valve driving" mechanism would be great andHt is an advantage of a two valve systemjthat not only-is a 
higher maximum opening area achieved but that the valves can be opened more quickly for a given 
gradient on the ramps of the actuating cams. : " '. . 



At part load trie combined opening cross section does not achieve the same high, maxi^ 

the areas of the graphs V1 and V2 are not being summed in phase Initially only the graph V1 contributes 

to the combined opening cross section and accordingly the rising curve of the graph^ptoe part load 

combined graph are coincident Similarly, the falling curve of the combined part load graph coincides with 

the qraph V2 as by that time the first valve will; have; closed. Thus at all times dunngrpart loady to 

cross section is reduced causing throttling at the valves, which is now desirable, and increasing the charge 

velocity This improves turbulence and combustion efficiency.thereby assisting lean burn The part load 

curve can also, be seen to extend long beyond BDC and indeed can nearly reach TDC on the compression 

stroke Thus the charge is partly expelled and the phase shitting controls the proportion and the total 

charge that is retained for combustion v 
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